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10 $8W©n^ 

*«g©i»*ttT?ftots MfBit^©^*^© ? *>#^©^aEf^hs iuis^ifc© 

l*¥^«JWKStaiRU'r. i}^ l*¥j£SS»!lig& 2 b £-£©}$ ^ Kit. 

^^EPin^ti^^0*£E*5J:t>-#^i)crmffi©f : i : 'P^fii^SiPi; 'j>& < t * 2 w 

20 *RfiEE£, milB^P^ffi^giP^ It 1 W±©Sig3£5S}Wrat5Kffitt£(E bT«*&-T 
«— *h buIB^^©^— ^i»K:*f Ltlis iifaa«r^©?Mi»©5 1#©;£^$S 

x, mmm^^^utmu^^(D^-^mt(D^mizMj&-r^mmxmimi-^<^^ 



&n«tJ:*{:, j£2«^ffiB&IIII&£f*l5&-r*£«#SJEE«J t)#to Dia^tM 

^n§. £©B8K ^^K^n^ftsitiRSEEfdu 2 W±©*¥j£5S»llfflSfc:ffi£ 
Ste-T4©7f. #^^>K^©iii^^^t3^^^^-^^^ffiAP^ti^#^il:T«ffi i fe.> 
2 W±©*¥*5iE&lig£fc:tD!>#fr 9 fc£fc*o dofctox ^^^ttfig©Bi*» 

©— ^©^F^{3i5v>TEPAn$ti€) ^JR'SJE©^^ i: fi Pi— ft a :r — {ft^© 
fc^ l*¥j«»llia£ 2^iPJLfe«^JWIfflU:tjiiRS£E*SKa^SEi(Slfc:9]ip 

u &© i #©«»&«&*-* i: i7k¥-7k&Mr$* 2^mvrzm^mm^x 
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© m m k -t a- 7 £ & « *r > ^ © ^ -rn & # ^- * m^^L-n n k ais-r 
5 -sit-^, ^^i-^^-^^^win^n^SJEotu^MS^iSi^^ti^o-c-. -e© 

^JWWfcBUjn-rai:^ SR»¥WJIHI©i[iSjS<fc D *k a. R SIR £2*8 i: 
© 5 s — **8i: ©3£^ tc*fjffe-r FB3K!£J& UfeSBBa^BU©!^^* v ^kW&¥- 

10 JWM©»^*T?^*r«jE*9JiinUx *©&^fffl©&sk»lt9TM;i#j&ffSffi&BJin 
■T^-^, mSBaiR«£E*S!riBtff*}HBgu:SiJp-rs i: ^ 3 Kta^JWH ©*&*&*£* 

^ mmiRM&m t. m m&fe © r - # «g t © & ^ k *t*6 t % mm © iz c & an f^ 

#H£L^o c©£&£ JiftWu ^©jfeSiBfc^©^ — *»fc©£lifc:*fifc-r 

©^-^ijatfflira$nsjM«"*jEfc^jfe/a"«ffifc©iso#««#<s«*ns©Tf, uo 

%x.t>tiZ> 0 LfrLtz&b, £©#&T-Ji, *Plitffiitl.iJE*SiJM^t5 

25 ^^^$>^)©t% y"-?m*mM? ^>m^^^^^xiEmmm&^^vnm 

«*£©«*» fc^ Cftf,O^FII K*B^-r3«JE©«^&S'.|j&SiR-r*i&ga j &3 
©-e, ^©^^©M^^MSIYb-r^o ^Cf, » 1 IBHBC^Tfi. HUsBiRf^©^ 
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5 

T-tmco&^izttLT. jEfii«fllJE*«J:V^ffiffl!l«£E*»e>«iSM-^3& J , *©*Rg 
^-^fcfc^l&SftaM ^lis 1 W±©>dc¥jM»!ISI^ £ D *? * b < 1 7K¥t£ 

feo-cfi. &m.(D7k&n£m®.<DT-#nt(D&&mizttmLxmttbtitzmm* 
^.m^xm^-r^^m^mm^t, mmw^cD^-^mzM^x^:, t&aa«rj£© 



F^Win-rs-^ MIB^©^-*^^©^-*^^ btli, iiuH3^v£©;£* 
frS^-^JSCBJflnSftSmJE**, 2JW ± ©*¥;£*»! RSI Sfctffl D ft) DlfcCft 

3©-^ wvwfc>b\zw^xmmzn%nti*mx%z\h*mmht£Z>o 3e»c> 

z.®n2%w\zin^x, mmfemmmmmmz.. mmm^^^mcoo i#- 
Ka^jMSitBiin &<D&fe<D7&&m*miR-r % t ^ -i la* 2 # 

JWIHIteBiiinSti* i: HifgBftJg©^— ^ttlwfcf U ^iS^JWH!]©^ «k D * > 

. m KajR;M» t. m m<&%. © ^— * as ^ © £^ c mj& f a mm © man twus & & #j m 
^m<Dm&fre>s %m'&¥wm<Di&&£xm7n!£*wijaL, *©»¥#!iH©»sfc 
Mmxi*ft&ftnj±*wto-?z>-i5. mizmnmfc&mzm^Mmizmmz n z> t 
miBft&iDT-fmizttis. mmm¥Mffi<Di&&frt>, 

u *(Dm*MmcDm&Mmxitft&ftnj£*wim?%mm&m£\s^ 0 zvmm 



mffih©i2J#3i!£#i£M£ft£©-e, to D ©t> t) {3#ot^fi^ft€)«^;*s 2£ 

^-*i»iKttilsIB©ttj£&lim'fb-r3 c fctfRTI&iife^. SJEotU D ixif^t: 
^5**f8»#»it 5>n-5 i: fc*> tc. «JE©-© D&Afctt&oTE&^&UIKttfii 

C©^s t98BIEffiftl«JE43«tVftfiiffl!l«£E3&»5)ft-5©^©SittS1E^5IBttN huHB 

«f^©^*«ftw^©j^s«i©«8:«*s 2 w±©^^-eiyofeB§ra^©zK¥^at^p^ 

ttSi:> ffitt£teJSJW#Mi:&*©T?, *ffi©i»D ^-Ci8»£ ft 
S3ft*S:fcfc£#S*8i;ie»ft3£i:i:&3. 

nutans ±&mtfii&mi&-r ztztbiz*W(Dm 3ftwizmz>m.*mwfc$>ixiz. 

ssit-fe^t, iiuaB«8c©;M»©5 %^(D^mt., mmfem(DT-*B(D 
$ %^fe<D?-zuh(D&mzitiifo^%mm*nmWM}i *ftjsm©Hi3R*# 
m.mwmt-r zm&izs tuis^©^*^^ 1 #©;«»* 1 
jwiasKiaiRu-rs isig 1 *¥ asanas 2 u£-#©&j^K-t^ mnmj±* 
mmm^mmizmua^. ££(3, Hui3aiR«jE©ffitt^ HoiB^-^aafcBJins 
n%j&ftm&#&vft&-xsm}±<DtpmM&Mm£ lt, < t * 2 w±©*¥^ 

HuBB^^©^dfi^W^©^*^{3MUT{is 

je£> m%wmmzM-mt it 1 w±©M;t£wia«£*i£HteLTtt*&-f 

SiMIIEIbilE&^x Buiaf^©^— ^SBtefcTLTtix futB#y£©j£S$g© ? 1* 
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m&fe<D7—$uvAft(Dy : —zmzn\sX\z, mm^^cD^^m-^^m^xm^ 
nz>nm\z, ^^*t«£e^. miRMmmzmm$nzMiRmi£(DMmzmbx, & 
mzmftmm(DM&fcm(DmMmizM&fcm\sXi&&i- # mmmm^ t 
zmmtzz £*mmt^x\,^2> 0 zvmi&iz&tite^ ±mm 1 &&vm 20mm 
tmmiz^ %.&miz$>-?xte, fe&n*mm?%tz&(Dm'&<DM$L*mmbtz>z. 
ttfvimhtii*), £tc. iz&^x&, wm.m^km(Dmmm.mz^t^^ : T— 

*mzmim£tiz>m]±&. 2 \x±(D^^.^.mmmzm mt> t> z. hiztuzox, 

ttz>®&mi L hi*^fr, 1 *(D7£&mzm$ins.&vpi]n$ti% ^mfe&mzm 

zmmm^iz, Mt?.r- # mizepimz n z> &ftmj±izi& ttzmg&frftft t>n 
zmi&tims. isi<^o coMciw^ ^-c y^-y^mi'iz^^mnmmtmmn 
mmt&mm.mizfrM$nz>(Dx, 3 > h h ^ x-& 

fro, ^Si^^a^^RlHgii^'So 

&m?mm2tixtjiz>mj$,&ft t m 3$gHj3T-wu y^>?m?t lx^ 



H7{±, piy 1*7^ ^(Dmtt*mw-rz>tzisb<D*-{ ?>^t-ht$.So 

08B\ [i] Y K^-f ^©I&f££aBHBf<&fca&©*'f S — h T?fc£ 0 

B9B, HOY b*^-T ^©Mft*!BlB-f s&afr©*-* * ^^ft-b-Cfri, 
0 1 OI±x |pl^^^©t*5{t^ X k^-c ^-©jn^^-r^n y zmxfo&o 
mi His pix h*^-r ^©i^siiiwtsfeftc^'f $>^f 

mi 5(i, ihix h*^^r ^(DMttzmw-rztztixDtj * yx%>% 0 

BI16B\ EHSJ6J&Ji8©J6ffl0ifc:& ots SB^^ftJWl -^P D y#H 
— h T- % 3 o 



a 



w 1 
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5 EI20tt N (a) ***SI^*attWr*fc«>©HT?» (b) (i N 

* saw*- s tz &<D m x $> % o 

El22Ji, a&#^fM»{i#P D y#H U ^;i/T* & 3 K £ 3 «JE$?J& £ . Ib) 



iy 1212 3(i, (a) fe^tf (b) it. *n?nnMBMlzm%m.fr;mWlz&tt %W 

!«* 



ill 

a 



15 i (Dmm^mtmx^^o 



a i2 6tt, 4flggBl&& ( 1 / 2 H-te b * h ) fc^ttSj^jlEfg-^Y j ^ilf^- 

EI 2 7 fix (a), (b) tt, *ft-?ft#31R8IIBI («£r»lliB) f3£tt3:r-*{§ 

El 2 8«u ig;ffltf&fig£ft.&3ij]*£B£&ffl ufcm^lKS&o-fllfc*^— v:J-;i/ 

25 Ei3oj£, nnmrnm^mm istzn^m^o-MtzZy* * *s& frxv-fru * ^ 
ei 3 Hi, &M(D&frm^mmiz&%mmmffizmw?%tzisb(Dmx$>z> 0 
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<mm> 

ttti&Cs *&w<Dm i mmBMizm zm™mm<Dn%mM!&iz^>^xmw-? z> * 

01(4, z ©^7T^^©ilfi,fitfft*§j$;£:7jx-r y ^ e|-t?$> 3 0 ci cDiatc^^ a-is 
£ 5 (3, Jft»^*;i/ 1 0 0 (;:(4, ^tSfffl^-^i^ (-b^^< > h mm) 2 1 2 

(y) fifaizm&isXM&znz—fts mm.(D^m (^^>mm) 3 i 2&n 

(X) *|qI^SE«ELT^fi6*n* £ :r-*>^2 1 2 £t£^3 1 2 

&M£*fJfcUT!IISR 1 1 6#J&jEdS$nT^3. £ Me, 1 16 14, MH^fi 

I 18£, ^^'^>^?0-Wtfe5TFD (Thin Film Diode : li^-f tf — 
h*) 2 2 0 fc©j£aig?lK*»£fc3o C©-5t>, m^mm 1 1 8(4, tltSiol:, 
*H$I«ffii: \,xmm-fZ>7k&U3 1 2 fcDSJRmffifcoHk:. «£C7fc9**m©-09;fc 

j££ffil3 1 2©iM£ 2 0 0*i:b, 5 s — ? 812 1 2©i?&$t£: 160*i:bt, 2 

-rzmisxtetji^o' 

y 2, • •, Y2oo^ *n-?n^jfS"r*3£*ii8 3 1 2 *©t?&*. p 

fflCfc*. *IIJ6JeJBlc:«a Y K7>f^3 5 0(4, ^^^3 1 2 £ 1 * Rg& 

I I *-rojii^ji^!UT. *<Dm&.mm<D&*mmiz&^xmiRmm&$ztgitz.wta 

XF7^f^ 2 5 014, -jKKfct, ^-*i»l8»|I|B&i:n?«nT^ YF?^ 
J* 3 5 0 (U D 3 1 2 Cfilt^M 1 1 6 C*tb, ^-^ft^f 

XI, X 2, XI 6 0 4, Umftm\zmtX*n?nMl&-tZ>7 I —*?U2 1 2 
*^L-r#t^-T 3, fc^5*©"C*3. XF7^"! 2 5 0 *5«fc VY >f M 

3 5 0©PUMto^ti4Mt5Ci:J:t5o 
— ^J^HI1?&4 0 0(4, X F7-fM2 5 OiJiUtY K7^A3 5 0 t^LT, 

sfc, iEK«jE^^[Eig&5 o o (4, r-fm^tfemm^oo ^o^hrie 
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v s t*?n?ti3ii8,-tz><b<DX'&%o ::-c, xmrnmrnx-tes r—zm^tn 
mmm 6ooit mmm9&4 o o ^mmnmBj&mm 500 iznM*m&?2> 

x & £ o 

t£S^3 1 2 -^-#^2 1 2\zW1m£tlZ>m]±(D 
mmt, "r-^U2 1 2 ^EP#[]2 ft-5SJE± Vd / 2 ©4>^*JESgiPi: Itl S 

<8t*iSKJ«JSfc> 

^•ciftia-rso i2«, «»^*;n o o <D±fom$Litm-t mmmx$> y> , 
zomm^*^ i o o *x^iqi^*&otflfe»f \stzM^(DMi&*m-?%t>ttMmmx$> 

m3oot. *(D=gmMfctfLm~t zm^&m 2 0 0 z^—y-zmtezmrnvk 

1 1 4(DMX^tlfziy-)VU i i o IZ J; o r naggi o T h 
r>^;b-££>ft3 CICD^I^{3^iJ^.(iTN (Twisted Nematic) 1 6 

*riqi»4R3 o o ©rtii^^Tfto-rvN-rn^-^cDS^t^^tz^^^n-s^, 

6 0*itAt«fe«)t, — gPA^p U-CVN^o ZCDfzlSb, ffi.Wi(DmX'& 

iz s ^(Dmn^^m±u i i 2 fc<toTitjt£nfc#j£fc£oTv\3o 

*ri£ag*3 o o ©^fiq]®f3«, tr (x) #ieak:M:i£LTjfcj*3ft 
3 i 2 iBi^iM 3 o 8 #jfc/#£n-t. ^ t > ^$aa^m^©^fni(3M^ tiT 

^5. 3 0 0 k:fl$jsft$ tifc^SiB 3 1 2lt i3 testis «k 5 

k s i i o tp <Dmn&nT 1 1 4 «-j££tii3 1 2 ^ 1 *t 1 K*rj& 

-f 3@Bi^3 4 2f feots fS^mi£2 0 0t^$nfciB«3 4 2 ©-JSKSIfc;* 
ftT^*. Mfa&m. 3 0 0 fcJ&jEdS£;h,;fc;£2EJS 3 1 2 ii. 2»«&3&^ 1 

1 4*5<fcVK*|3 4 2 *^bt, fil^g^2 0 0 W K §| § tB * *lfc#tfi& ft o X ^ 

*r i^is*r 300 (D^m mmw) izizmx,? 1 3 1 e> 
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(M2 -?i±4MK *©l»lKttj&^ ISftM3 0 8^©^ t: V^JlC^ftK^/foLT 

£tz, m?&m3 o o©wiejBBk:*±x y can ^[tnzm&LxBf&zti&T-* 

^212 t»SU-C«^tt©D!i3JS««g2 3 4 fifr, BBftllg 2 0 8 

friz, m?&fc2 o ()©*«£»*, t%~izft%mm-?z>;*y j b^-y b^ia 

10 ^^Ta^^^^^o^-riiH^^-^ H2Cji$n5J:5i:s |^1«2 0 0 
K&oT*HrJ£IR3 0 0*e>5B»>ajbfc22lK:fcjU 3 1 2 £Igi&-T -5 fc #>© 

Y h*^^yN*3 5 0. ^-#^2 1 2 fclgifc-T § it &><D X b*^;\*2 5 0 tK 

^ft^ftCOG (Chip On Glass) ftffifc: «fc t> IS&S ixTV^ 3 » £ft£«fctK YF? 
^ 7\*3 5 Ott, M3 4 2 43 1 1 4 £^L, 3 1 2 KjfeM 

15 ^&KI&*J 3 5 0f£. ^-^^2 1 2 ^-^{f^£ 

X b* =7 4 2 5 0 &m%i£ nZffimcDftmv&WlZlt, FPC (Flexible 
Printed Circuit) SMI 5 ()#£•&£ tlTs ftJIWlElSS 4 0 0 J $>m9bME.Btfi,®& 5 
0 0 El 1#HS0 (3 ^SJEff Y 1*7^^3 5 OfiitfX 

20 K^>r ^ 2 5 0 Cfn?tii^t^I^i:)6:oT^5o 

ilt^WSX K5^n2 5 O^iVY^^f;^ 5 0(i, M2 hizmte 

?k ^ft^n$cn^*;u i o o &v±m£. : zti-2titiLm. lt ^3 ;n 
tt*mfl«i«c«fj**siW"r *fe»©fl!S:±©itBti:a^*:v , »o xb*7^M25 

3 5 0 ^tX^tlfH^Stfc 2 0 0 (3C0GRitl.f t> 
25 TAB (Tape Automated Bonding) & b* ^ ft 

feTCP (Tape Carrier Package) & x StS©m^teg ^ ggtt £ ft -5 H^&zlISM 

?&n^*;i, 1 o o m^w-sh* 1 1 6 <Dmmm^z^^xmm-r^ 0 04 
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13 ^*5(tSME[plM2 0 8, 3 0 8 *5iVi^l 2 h 1 3 1 B&^nt ^-5 0 
$X, H4 K**<*ft* ct 5 tc. JH^SflK 2 0 0 ©ttlqJSCKi, I TO (Indium 
Tin Oxide) ^©»I1B»«#*P £ S^tt©l!iI5R®IS 2 3 4 # v h 'J ^ J* #c £ IB 
^|JLT*5!9, |5j-^iJ^IB^J^-^ 2 0 OfS©iIiffim® 2 3 4 # N l*©^ 

-^^2 1 2C, ?tl?tlT FD 2 2 0 4^LT»Iii^ft-C^So d d T* > T 

FD2 2oii, mmwfrbfrz * zfrbtemzti. 
fr-D, : r-zm2 1 2 T^ttKea-frtiLfcts i (Dmmfa2 2 2 z&mi 
ommi^ 2 2 2 %mmMib^xtez>mmitt.2 24^, ?n i^m^t-vm 2 (Dmnw 
2 2 6 £ 

©feib, TFD 2 2 0lt S&E - *JE«M4 ifiJEM. MX IrJ £ fc> fc ^ T INiKS^ £ & -5 
^^t-^*)©T-$>^)o Z-(T>mUfo2 0 1 #7&J5S£ft53i£fcJ\ g§2©2»^tt:2 2 6 

(DtfLmmz&v z>mmm\z.& as 1 ©#«^2 2 2 #s»jjit K-r*fc«K 
fe«tv, $ 1 ommw-2 2 2 K^Mtj#&fcb&^cfc 5 x$>& 0 Ltz 

*fl$l3£*R3-0 0©^[qlffit«, I T0 3fic^*»e>ft*^jlEi»3 1 2 # x 5 s - 
2 1 2 fx ^faKSE^ U fro, mmnM 2 3 4 (Dttfo? ZtiLWlZ 

BBfllbT^So £ft£«fc j££i|g3 1 2fctx H^«^2 3 4©^t[ql«@i: Itl 

tfct-s £ bfe^oTs si i te&ttzmmm nsa, ^-^^2 1 2 t 

^ac^3 1 2 fco&igcfcv^ mm^sm3 1 2 t s iam«@2 34^, pg#© 

liiiPl;, ftft&tg 3 0 0 Kii. «l;UM OOOfflJiiCiStt, * h 

<mm> 

tzzx, ±7&\.tzmf&(Dmm 1 1 6 na#fci\ 023 (a) 
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%&o-&?$m®m-(:m-rz.£&-eg %o -r&fo*>. -i&miz, j us. i^j^ 

2 0 0 ©it) tT@©^Si3 1 i (ifi. 1 ^ i ^ 1 6 0 ©g|$0 ?'J g © 

2 1 2 i:©2Kil^*fJt6;-r *H3H 1 1 6 }i, PBIK:^$n*<t5tc % J&i/tR 
t :fc«ktf£«CT ©M8]|slE&T!**£*ia TFD2 2 0 ^ jgfcxRL c i5<fc V§«C 

l c (ommffi-c^ztizmmm 1 1 8 fccjgjweii&K'j; d^-tci *:#t-£3o 
i^i©®* i r 6 izwjjazti&fe&m* y j ^.tyt^-^ff i <o$mm-&mir 

£©IK»iST?fcJ\ ^i^Yjfclts l*¥j£2E»Jia 1 HKSiR«jE 
+ Vs fcBJflnbfc^ ««f)WBBtc^aiR«£E + VD /2*HJJ0UT«fir"r*i:i:* 
iiu[El©;i*Rfr £ 1 SiSitSfflra ( 1 7 u-A) 1 veiiiT 3 4>Jg«M^m 

— #s :r-*fl^X i bt«JE±V D /2 ©^-rftfr&WiQ-f 

*:^5*©t?»<5o c©&g N ■&%7!E&M^<D7£.mn*%Y j t LTM^mjE + v 

s fcEPfln-T-S i:, ^©^®^4i-vO^$i§Y j + 1 i: Ltl^iE - Vs £EP 

£©4MUj& ( 1 H-fel/* K 1 HSfe) CfeWSr-^I^X i©S£Etts 
iliRSBE + Vs *BJftl-r*»^"efc^T, ID* 1 1 6**>m.m (mz.it. y-v 

(i + v D /2 il^SJE- Vs ^EPAp-r^^-^rT'^) ot. 116* 

t>i^ht5i:§f:li + VD /2t^^ HSR 1 l,6S*7$Si:t4i:SKtt 
- Vd /2 £ft3„ 

hd6-e, £©4flfifgi&& (lHtUi'h, 1 Hfi(E) tfti, Wxli, H25K 
S ft * J; -5 fc^ ^^Si® 1 0 0 a£43tt*-8B©fiK*iiAT?tt 1 frS©efi*5 <fcV 

-a, fcv^RgjBtffci&ft-c^ao 



a 
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^p^-c-Epip^ n**jBE^«biii±x 3f # fr£ &B *-■<&!■ a 1 1 6 t^mmz^m-r ^> 
*«t*ci5vvTs ar»fir ©mm 1 1 6 tmwLftamm 1 1 6 ^t^^-raM*^ 

£ ZZ.X, C©^n^ h-^©BgH*»?B-r*fe«)t N 4ffifgtm ( 1 /2 H-fe 1/ 

jjj <>,K 1 HMfe) dfEi&#&#ffl^£ft3o £©4fliiEi&& ( 1 / 2 Hz U * 

q 15 1 14 N EI 2 6 iZ7jk$n% X O 4teffitfr«i ( 1 H-fe I/* K lHfifi) 

% mz.\z'&*nm 1/2 mza^x^.^mzmnmm^wiiut^iiti>iz^ itK¥^ 

■JSW 

Hi©ai'&s*n-?n5 0 ufc*©T?».So c©4«i&i£ (i/2Htv^b, 

*5^'tx SiE-Vo /2 <DWtoMmtnfc + Vd /2 offftifflHi: #5^1:^1* 

25 1HC19 9fgT:&3 1 9 9 H(DMffi£-&Z>o Z (DUnWFSXte, T F D 2 2 0 # 
tf? ^©MtrCRx «4+^tc^:§ <U ftM 1 1 8®1KRl c 

{4. TFD 2 2 0©^>t7tfrfrb^ + ^t^#Ho Z\<Dtzti>, UWMf^Z & 
ttSHJIS 1 1 6 CD^ffilHllfgfc*, EI 2 3 (b) ^ £ ft 3 <fc 5 , §1Ct *5«tV$ 
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Cp i xtt, (Ct • Cl c ) / (Ct + Cl c ) 

4 1 ff g~ 6 Off @©t£^3 1 2t, S*?.S^4 1>JI~ 8 O^JgCr-^ 
N #«lCI4s $ 1 1 $fo0«8 3 1 2 £3iiRU, *©SI 

~X8 0l:oi^lt 4 Iff g~ 6 Off g©j£5M3 1 2 #SIiR£ftfeh ^ 
&^1S#T?^^§rt£Ffc:jB6fcfe*©i: U 1 ff g~ 4 Off g£<fcl>* 6 1 ff g 
~ 2 0 Off @©jMl»3 1 2 #jIJTC £ *T,fc £ S Id M D «JE %tz. HI 3 C # 

a^^^^Jl-T-S^-^ff -^X 1-X4 0*J:VX8 1-X1 6 0Coi>T^ 4 
1 ff i~ 6 Off E(D^m3 1 2 &m#l£tLtzh £{3. ^-7 (fife) iSC^tltit 
SifflhU lffg~4 0ff@45it>*6 1ff@~2 0 Off @O^Si3 1 2 #SJR 

$ ftfe £ & £ -if n mjE h f § o 

(c^t. #^^^^cDBi^^ffiCL c X'it, m% \z nmm #ff t> n 3 © -e , 
©^»£*LTWx.£;ih#T-£&^o :o^i:o^t#JJt*l:, flIAfcf* 02 
7l;^JtiSiM:, i*i«CIt§^Si3 1 2-\©^^ft^Y j (d^-cii 
4 1 ff g~ 6 Off g©«^©;££ff ^ Y 4 1 ~Y 6 0 ) ©^iliR^JE #00 * J£ 
+ Vd /2 tc«Kr$n , rv>4'i:*x #^ij*«*iteJB-r * 5 s — 2 1 2-\©^— ^ 
im^X i 3tli 1 ?U@~ 4 0 #jg & <fct>* 8 1 #|g~ 1 6 OFUg©^-*^© 
yt — tm^X l~X40*5cfct>*X8 1 ~X 1 60) 7i^f;M*t5l)®tt 
3 ^ ^m^r-tim ^tt, 1 1 H©^#JWIS (1/2H) ftJE 

+ v D /2*jj;y ? -VD / 2 t^^stuo d f.ti5ot\ £ft£> sin as 

§ICl c tt, l7k¥;£lEjrai 2 @©*y^T*35;&S#ff frft-5C h&3&S 0 
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mm mffliz.t$ttzm&&i*)&t> d \z x ^ c P i x • v D n-sis 

5 ©T% ^tlfilt, «JEJfcJ5ftHlft5 0 0, XH7^t2 5 0fc<tVYF7-f^350 
55* IB 3 1 2 #SiR$n*»iraK:*V^-Cs 51iR*JE©l&ttM(|fcJ13JW 

& 2 ^±©*¥*atjwsi^'r * 1 1 * ftm^mmzmtz>y : ~-*m2 1 2©^ 
<mm®&> 

20 *-T, El 1 fc*5tt*IMffll|e|ft4 0 Ofi, ct 9 £u *y»te-^*n y 

*«^fc£©#a»J«i®-^ Bit, TO;i;MYDli, BI7k:^$n 

t, i'D-y^i^YCLKIi, ^*i»ffl!l©SSPM^-C» Dn 0 7 £ ft* «fc 5 £ n 

i zk^jtsjWMtcffi^-r* i H©i^^&^-r s. f§ 3 1 s &*eibi&m-^m Yf*. *e 
2*1-5 2tK¥^^^p^ 2 hk^tm: i mm femmmmizm^ is ^< * 



19 

y c lk tm-mmzm-tz tt 1 Tk^-^mr^ 1 n<D&*Mffl 1/2 mz 
iR^nsjwra (^$i^Y4 1 ~ y 6 o iz mffi.nm& muz nz> mm) c&hat© 

2k H l/^^fcfc t>. ^^^«t*K:JBt-* 1 *t§~ 4 OfrS^.tve 1 frS~ 2 0 
0nE(D^n3 1 2 #3ft£;fl*»JIHI («fi^Y 1 ~Y 4 l*5<tt>*Y6 1 ~ Y 

2 o o K3ft«jE#i$iin<*;h,'S»!ig) ^^^t{*> Lu^t^s. ife^ot, 

g§6C 7 y^-wu* L P af±. HI 1 2 C^^ft-S <£ o C £MINf-5§M Y© 

HI 2 (Z^^tl-Scfca (3, l7X¥^Sif|lH©il!Ii:tii*?tli). 'J -fe 

y HfRESIt EI 1 2 tl% X 5 C T-fMMlZ&^^X 1 *¥j^SJWIffl 

f INHASH1/W$5I^ (^^JEtfS^CI^n^ftS^KHIig) Cii, £ 
$ftiE«jM^MY&i/^;i/H«SLfc* ifcMWte^ I NH#L i^;i/T-& 

sft-^ttts &&iKBMI^MY©u^;v£iii#b&$<DT?&<6. 

hoc, mm^ — h^;i/xg cpit ei 1 2 c^^n* «fc a t;> 1 7jc¥^s«H 
mm<Dmm*m^T%v&m7 : -* d n# 2 tr y Ft-i^nt 4 rese^&fr a *>© 

U £©5"^ Fgli^-^Dn© (00) (flfi) ^^jt^ts-^, 

(1 1) (me) ^£jg^-r3*©h-r<g> ps«3- k/^^gcpi±, 
na^asna • &*mffl(D&*K:j&^r. &&£Tzitm&*m < ( 0 1 k ( 1 



20 

o) © 2 mizttfo-? z^kx #x ^(D^mmmis^frizttj&^xmnvfzbcDttji 
^■c^s. piat-fciu mm?-*® (on *5<tv ( i o ) a, ei i 2 k^th 
13- gcp® r 1 j 45ctt>* r 2 j n*n--en*fjts l-c<^3o n 1 

2K:J3^T* Pi IS 3-F^^7GCPIt ^BRtitt, iM© EPin^JE - «&«ri4 

fill:, ffifrmTjkfflffly"-'!? P D xfi N «B#^£fT-3»-&£x ^i^CIt 

1 ?ij@~4 0 >U g 43 <fc V 8 1 6 0?ijg©^-*ife§}2 1 2 

< Y K^-f ^©P«B*J&> 

Y K7-f;n 5 0 ©M^o^-tH&HJ-r 3o i6tt, C©Y>*7^^3 5 
QOM$L'%:m'r7u y ?mX'-&Z> 0 Z © H (3 £ O T „ J/7 bl/^* 3 5 0 2(4 S 
t£S^3 1 2 K: Jfc-T* 2 0 0 CyhJ/7h W7.9X*1b ^ 1 SiS^S^ 

B8©l«ItM$ YD 1 *¥j£*J{UI!II 1 H&mffl&ft-fZ ? □ 

y ^MYC L K tlfe4iot < >7 h L"^ fe^ft^Y S K Y S 2 s — % Y S 2 
OOi: b-C)li^ttS^-r^*)©T-^^o Ilf, fe^ff-^Y S Is Y S 2, Y S 

2ooii, r<ri> 2fT§, - N 2 o ofT@©^^>^3 i 2 K-tn-en 1 

v^ftufeotejaite ^§#H i/ twites fc N ^eti^^t 

i^T> «JEajRM^JBJ«|nJB& 3 5 0 4tt N ^^Iglftfg-^M Y, WH^INH 
Hfe^T, ^^^3 1 2 ^EPiJD^ tl€)^^fs^©«JEE(is ±J£ U tz «fc 5 £ + V s 

(Mmir*^). +vd /2 (iEffi(i#siR«EEK - v s (^ffi(ny^aw*ffi). 

-vd /2 (nmmmmmm) (D4m-e&<0s z(do%, mjrsbe + vs 
v s vmrnzwDuztizmmte. i7k^^mm<D^^mm 1/2 htss, se, 
^aiR*jEtt N aw*jE+.Vs ^EPJn^tife^t-{i + Vd /2-?&d. jbjrs 
ee-vs ^win^ixfe^-r*{±- vd /2t*ot, mm(D'mm.ms.^ x -m&uz 
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^S:£js6-f mmm ^y s i % y s 2 . - N y s 2 0 0 ©^-rft^H 

^fift@BS3 5 0 4tt. ii$@E;££tt 3 1 2 -scoffs Slit, 
I nh#h sauna £*3V^Tn &8t(K«Ht-^M Y©ff 

*hfcufcffi&©sjRmjBEfc Us 12c, fflii^iNH^Lv^ci^t^^s 

^&»!R«£Efc**f6ra#3S$5«JEi:&<5 <fc 5 K«JEa&©-^ Jlttft 
t(±, «MiKf§^/#lHlI® 3 5 0 4J±, ftJfflM ^ I NH#H W<)l£teZ>Mmz 
feVN-C. *«Effi«im-^MY3&sHl/^;i/-eftti«IEffi«aiReJE + Vs £}t^£-&-5 
«JE3&{i-5£MS&JHHaK:ai:*7U. -©iK JEM^MiRflffi + V D / 2 

*mMBmuz&^x, #mmmmzm-r %7EMm3 1 2 ki? bos ft 
ix^;i/#&© j; d ftn^fts «t 5 t. ftjEjiiRfi-^s^^-r^o -r&t>*>, mi 

fciKbKs flsOWS-^ I NH#H U^tSot, 1 7k¥^aEWF^©^*^P^* s a^ 
£ft-5hs iEffi«#»lR«JE + V D /2 Sfctt£tfi«#3JR«flE- Vd / 2VHN 
©^*f.«^©figt5<t^:, *JBESftra^J&j«IIIi&3 5 0 4{£m,ESIiR{f 

c©«fc5t3. 5 0 4i±. »M^«!i»*fPDyou^ 
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tm^Y C L K £ J: D 1 7k¥^S^F^ 1 HSCM>>7 h C *x#*sS£m-^ 

YS K Y S 2 , Y S 2 0 0 L T tH 7J £ ft S £: £ * C, fMff ^ INHti 

t) l*¥j£*MIHI 1 H©&¥#IH 1/2 H#3W£*w SBE&^JWIfflKfc 

*x«tffi»m^M y© i/^;i/cjfcfcT;t£{M©3iR«£E#j£#>s>ft*«s^ 1 

#©j££»fc#*&£ftSj£S(»-^©*JEfciu S Six 3 1 

Pal 1 H©'&¥JWIH 1/2 Hfcfc^Ts &%CBHr<3 Y WM X fcf H 1/ & tltt 

IEffifflSiR*JE + Vs fcfc»K ^©^, ^SES«?«flEt*fJt6-r*iEffiiia^a#?«EE 

t*?^T(is zammmm^M y© u^^^sfe it l wvtttzcDx. mm^^ 

*8K{fc*&3n.5jM#-<t©«JEfci\ £«4«aiR*JE-Vs fc&tK ^©^, ^g£it 
IR«BEKttfS^S£ffi«l#SiR«m- Vd /2 £«J$-r3 d 

g§in7l/-ACt5^t 1 frB©j£*»3 1 2 ^©j£56«^Y 1 ©« 
JEfi, 0 7CS$nSi3.t:> £&*¥^£»JIH©&#&lifl£Mil!l3tt«BE + V 
s iifctK *©& N IEM^iliRSJE + Vd / 2^fi^l, &© 1 F^© 
g^SHIBIlCife^tfcJu £^tiKiHf Yoi/^;i/*«B&laiaiRi:ttfiflteLfc lu^;v 
lc&3©T% *!SR'j£Si»^©j£2E«^ Y 1 ©iEli, IHM jliRmJE - V s !K 
^e©^> HM^jliR*EE- Vd /2 t^oV-J ? )l<DB*)M{,£te 

§ o 

&*£SEi&S3 1 2 n*j£SEte^©«JE fix 2 7k¥^56R8^ 2 HSC iT&to 

*§in7U-AC*^T, 1 firSffl^jgM ^Y 1 ©SIR*£Ex *5<fcl>\ 2 ff g © 
jfcSEM^Y 2©S&«JBEfcJ\ fc*£IEffiflJ»lR*JE + Vs fcfctK 
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m< 3ftE<D%.&m^Y 3 ©shrsje, 4ffg©^<f^Y 4©?i}rsje 

UT, B5£'^£ft*«fc5&&#^**£ff"5»-& , K:ov>Tffl£-r<5o gU^^^©^ 

H*S&3jJJi#^>7 h 2ftT. cn^fe^flf YS K YS 2^ YS 2 0 0 £bT 
a^^n^^li> £lBBi^©»-&i:|q|«T?&*. fefcl, gp^^^M^ff-^P D 
ylix HiOTPI (1 V) (Do-fe^ lffS~4 Off Bs *5«fcV N 6 1ffB~2 

0 Off Bffl^^^tfMiR^ft^aiJF^&v^ L l/^;i/£&3©"f, 13 8 izmZtiZ 
«fc 5 £s fe5 1 7U-A©6 1 #B©*¥;£2E8!I9*£>n *07l/-A©4Oi@ 
©>*c¥;£S»IIH3;TS ft 1 8 0*¥jMJWraK::i3V<>TJ&KL , r L b^;i/h&3o C 
©fc#K ^ 1 8 0zk¥i«»i^{3£t>Ts S»*3SJSlfc:*fj5S^-Ste3aiM-^Y S 1 
~YS4 O^i^YS 6 1 ~ Y S 2 0 0 # h u ^M:a»t -5 £ t * J3 N $J$l{g-5§- 

1 NH^Hl/ ^JV ilte&ts 1 ff B ~ 4 0 ff B # <fc 6 1 ff B ~ 2 0 0 ff IC^S 
«|tcm*&$ix-5j£aE{S-^CD*£Ett. MtE + VD/2^f.-VD/2t;, £ 
li, #3JR«JE-Vd /2*>£> + Vd / 2\ztyr)m5-t>nZ>Z.hhttZ> 0 

Mi^MifPDyfi, lil^SI^H, 4 1ffB~6 0ffB 
(D7&&1t&&miR$ n-5tt 2 0*¥**«SBSIK:*5_v^T{±Hi/^;i/i:«c-5 3Jpe>x 
0*¥i^SJWHC»or N 4 Iff B~6 OffB ©;££*&£&*&£ n*;fc:SM-^Y 4 
1 ~Y 6 0 tcPiot sx.li, r£EiM^©J§-£-i:|5)1i£:&&o 

^««fc^««fc©##Wjfi©;£5MKttil&£ftSjt2EM ^ttx 0 7 c^n* 
-f&fr-t^ l^^^feL Iff B~4 Off B©j£3«:i3<fctf 6 1 f f B 
~ 2 0 Off B©j£SEiK'N©j£aS{i-i§ Y l~Y40:fcJ;t>*Y6 1 ~ Y 2 0 0 ii. 

+ Vd /2, -Vd /2© — £*»e>flb£K:t8!>©*.e>ft*. Z&tzisb, 

£iS;££#JlfS (71/ — A) mizfcfcZtizzt hta% 0 
::t\ fi^»fl^b£E|.6i:^3«j6©<*#e>S;*.«s #^^^^-©^^« 
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mz, T—fm^t Lxw)m$tiz>nm + v D /2. - v D /2 ©*iig*jEfc3-e 

D«JBE^1-^^^^M^ UVn^, _C<0#J*T?ttx fKt&«jE^££lelKS5 0 0 (EU# 
5 0 4 (EI4#«i) £ .fcSSJEESlRM^fcfc^-Cfc br y hScA^tH-i&S 

flis #SJR«JBEfc^-5<S^*JEE£s 1 SiS^SSHH^ffl^-r* 1 V dffift-C 

r« 3 5 0 K«fc D*8S$ii3**&x r-^I^©fffliE4il&t5«l(: 
{£ < Jtp*. S d i: # WfE * 3 » 

ftmnmzaz* v?->irfflm&* i®iai£s«HBau:ffl 

HT?*^. fc£U #^««'N©;£3!Efi-5£ N #a$R«JE + V D /2, -Vd 

xf^j 5 o(Dmmiz-D^xm,w-?z>o mi 01*. d©xK^;\*2 

5 0 ©*iJ$£^f 7U y ?mX-$> -So CCEHl&t^-tx 7Hb7 ©J® H8g 2 5 0 2 

pgH^-^O^^tb Uteffl^* 1 *t#©T Hl/7Rad ££j&-T3 §(DX-& D s 
ii7 F^RadL 1 Si£?M}(!ilH©«*J fi5 Y D iz J; t) 

U-fey h?Z> ttblz^ 1 &¥M&m!RUX.mi62tiz ? yf-'i)]'* LP "Zi&mz 

2 5 0 2 (±. fr7KU7R a d (D&jj %m±~r % o 
t^ts ^r-;5'RAM 2 504 (i, 2 0 Offx 1 6 0 #l©WJ*fc:*t)it>f &fjg 
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— m^Hi isM-Cli. T K R a dT*^^£ftfc#ift©Pg§a^ — * D n© Ht 
^(16 OM) -fiLt^HitMtSo-Cl^. as#^»jfflHM 

— *Dn#, iir-^RAM2 5 0 4 £>^ti}£ tl'S CI iitt'fc^. 

PWMrn-^2 5 0 6lt x — * ft K X 2 , s XI 6 0 CD* 

jE&*n*na«**-*fca&<D«jE3ftfi^*x tfc«&aj<*ttfc 1 *T#©pgin^-* d 

nC/Stt. 'J -fey hff-^RE S £MlMf X N MY, 

+ v D / 2$feii-v D /2 ©^-rn tK rem^-* d n&, 

tz*. r> iz^mmmM-cte 2 hr y v (4mm) x : $>%* £©£#>, pwmt3-^2 

5 0 6{i, ffl$#^^»JffllM^PD y#H til <fr ttS tl 1 fx 7} 

(Dmrn^-Z D n©#^ K*f U, ^-^M-^OSJ^^^tf*©* 

PWMr3-^2 5 0 6lt 1 fli© uglier- # D n izm i U 
t, 2^^Iglftfs^MX©^sw^;i/T*^^n^iaBu^«h{iM^{Ba©Mtt^^^ J; 

5 PWMf3-^2 5 0 6lt Pgli^r-* D n^t? (G 

^Kffls-rs (oo) T?»ti«, ^mmmm^MX(Dmm\y^)vx'^^n^ 

ffi^-ra (id £^igiMf^Mx©ii3ii^;i/T-^£ft3«h&3 
^n^n -fe >y Mt-sfR e s*$&ffl^T*jE3iR{§-5 tei, 

PWMr3-y2 5 0 6 li, SP^^fM^- * P D x Xft%. 2 tl Z> 7— * U 2 1 

2 (Drnzmmmmz-D^x, nm-r^mm?—* d n t^^^^r, 

M Y © m \y ^ ; 1/ T* ^ £ ft £ fili* 55: § <fc 5 K £ f 3 » 
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g5M^Jffli^PDytfLU^^-e*5S^ PWMrn-^2 5 0 6 

y : -*m j ^(Dn&&jEMmm]± + v D/ /2 N ftwjism- v D / 2 ©-#*>*> ft& 
mfr&ztitz 1 6 offloreNH^— * d nffl^cfchfeu-rnff-rs. 

-fel/*> 2 5 0 8lt 5 0 6 (3 «fc -5, *JE 31iR{a-5f K <fc o 

Tjg^^tl^mJE^III^^M^U-C, *fJtS-r*5 s -4'i»2 1 2©^^Hil&t5* 

? Lt> tU^^ 2 5 0 8li, PWMr3-^2 5 0 6 £ «fc * «JE31RM^ £ <k 
oTjg^ft^Sff ZnmizMIR UT* *Hi6f -5^-^*12 l 2 ©£-*{3Epin1-.3 

<7 J -^«-^©«JEEift^> 

±§B#I/#©X ^ 2 5 0 fcioTflSJl&SixST* — *«#©*JEiftJ&fc: 

SS#^?j*#Jffllf§ -^P D yli, m 1 IK Si* Sft* cfc a ^ 21~ 

l~40#g££t>'6 1~2 0 0#g©^iiig#iliR£ft&fr 1 8 US 

HI 1 (a) Ci)ttl)Wa(i. ;r*i£jii*-rs 0 
£©5*^ i^i^CIt^f-^iS2 1 2 — #{§-5§X p (I25©ii^#!l 

x pax 4 1 ~x 8 0 ) « x a$?$;h,3;£M 3 1 2 *t/fo-T3 p#i 
©£&3 0 P^i^tt, mi 2izfjk$n%&oiz^ mm?-* d n# ( 0 0 ) * 

( 1 1 ) W^Tf»tl«s PWMr3-^2 5 0 6 ©«JE»iRMtc: £ o 
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{f -*§-X i ®«JE(i> v y 3- )V X. L P aCi^li 5 1) 13 43 1^ T n £MJ§giMf #M X 
fcfiUx r-^I^XiOiffb^^fi, rerSJ^-^D n**^"7 (fife) ^ijsCffl 

§ts (oo) -e&n«s ^«Effii&M^Mx©»ai/^;i/tf^$n-5fiii4i:tts?* 
iM©tti*fetw$iiS-*x PtaH^ — * D nifi*> (H€S) iSKfiits (1 1) t 
fetifcfx ft»KMi§MX©iftiu^-c^$n*Sitti:liPI-ffittt$n*. ^ 
fncurt, ^-^ft^xpfi, 1 *¥^sjwk 1 h k&^t. raws*-* c*» 

frfr*>lt\ IEMSJE + V D /2 i:fcS8Jligi:Jiffi««E-V D /2 £: £ 81 IS A* 2 

•TI.T-^ii2 1 2^CDr-^ff#Xq ( EI 5 (DM^M "C ^ A it. X q fi X 1 ~ X 
4 0 :fe«fctfX 8 1 ~X 1 6 0 ) tt* EH2£ij*£Jl3<fc5fc:, $Sg»i^MY'fl 

r^Tx r-*MXq|±, * S 1 *¥j£2EJWISI 1 H £3© g M{PJj«jE + V D 

/2 N Sfcfct. Jt}iSiR!llBJEE — V D / 2 ©l^iTtl/ A* "?:$>•?> A S N 1 Rg® £ 5 * 

it««j5&gjwHTf*n«> iemsje + v d /2 tttzmm tnmmm&- v D /2 
£tez>Mm&j5.^izm u < ft* £ t A s fl-5o ei 1 2 k^Tx r-tm^x 

5 s — ^M-^©«£Ett. 0 1 1 (a) K**«*n*<fc5Ks M«*JE + V D /2 
fiffi«*£E- V D /2 <D-#fr &£>^CT#JffilM §PD y#L i/^;i/£:fcS 

fh 1 8 0tK¥*SE»HH* r 6 j X'frm Lfc 3 0*¥;«#!l?g 3 0 H 4gt3Siifc£ *i 3 „ 
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*5«fcv^«ifla«jE-v D /2 cD+p^mjEfe-s-if usee*:"*-* l<^#, 
#fj*£-e{i. ±iEbfc«fc a (3sab«£E^in% 5 o o (Eu#jtto # N &j^*p^sffi 

&Ml&TZ>&mifi&.Z1zVlil3:<* PWMr3-^2 5 0 6 (il 0#I) t<fc5 
*JEESiRM^K:l3^"T* hft^^tht^Bfc* tK tU^^ 2 5 0 8 

©asiiitfjStforii^rs *f fa- £ftK*tL*i&Bfi7&J»£j; 

ftfi> £ft£>©#t/#{i^ ^H®iE^©**£=ff 5 *£*©#! /3££*M&^©-C% iffiic© 
JWBlwistt*^— ^-f±> iEaiffid«JE + V D /2 £fcfiltlM*JBE- V D /2 

^^©^^jUR-rs 1 7K¥^*mp^ £ t t> i>M&xm^ 3 0 7k¥j£*j«H« 

IzWoWZZtiZOX, &&&&&& 5m&lzjs\,\x. Xb-7-f;t 2 5 0 CJ;t)i 

(i, ^O^^lc^T^^tffTibftS £ ^#&^©-t-> mm?— * D nfi^^T-fe 
So U£#oT N . SB^^^«iJflI«-^PD yA«L l/^;V*SSHHK:*JV^-Cs P 

WMr3-y2 5 0 6 ^, ^-^f* — * R AM*& !?c^tH£ ftfc^^T* — * 

^^^Tt>ns c £fi&^©-e, resin— g c pji^ST?**. 

#J»IeISS4 0 0 ^i5V>-r, SB#^#JfflU& -5P D y £ L l/^ht^S^tlt Pi 
•3 » $ ft 3 K o O T * PPftJ 1" 3 C i: # nj m hi -5 o 
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m 
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Dylt 115H^^tiSioi^ MTg~4(MTg:fc«fcU t 8 

5 i fT§~ 2 o ofr a 3 nsgi- i 6 o ^^.mmr^iz^wx l 

Bl 1 5 ( a) ■ K ij* 3 ft S «k r> K N 1 6 0 F^ £ 

0di«. mi 1 (b) ^fettiai 5 (b) iz7j*$ti&&o\z^ =T—^m^ 

10 & N T4j bfciF^SHStetSMt LT*&^ b. EI 1 1 (c) £fcf£g| 

15(c) i^^SJ;^:, 5*— T2 j T-^fU Ufe^HHIS^Ste-rS*! 

BitittfiK c©?*>. ft-m-tzmmt utii, Min«BE + v D /2 

.Hfc^SHMftJE- V D /2 fc&SJWIBiitfSv^tiia-^L < SSI 
1fllf[Ili&£&3^ < 'J>& < fci^ 9^^?, -mil fix r 2 j b^fcs£;t 



W 

G 15 *° 

S ill fflJ^^^ffiiJ«IM-^P D y #L 1/ i: ft S 0dittfx 17 9* 



£&-S>#iF^£ 9 0*¥^^^^^ l> £ffi««JBE- V D /2 J:^-5«riS 8 9 7j<¥^ 

sauna tut* iz&^KmmM&ffijLzmtfLifim&is^* zommz&^x, 

20 jEffiflfl*JE + V D /2 hft^^P^^ 9 0*¥;«$JF^ MmMMZ - V „/ 2 £ 
KZfflm* 8 9*¥«JWHi: bfc&l^ ^flAnf^T, IE@{R!lSJE + V „/ 2 

8 97k¥^s^^h u nmmmm- v D /2 fcfc*»mg& 9 o*¥t£ 
x qcDM&wwMmiz-D^xm 1 3 *#jisbrtftftn-* ^ ^mmmmiz^^x, 

iSi^CIt^r-^i 2 1 2 ^(Dr-tm "^X p©«JE3D#£&tts *7 (a 

m-tttzfe&n&mRztiz 2zk¥^^^^2 n&tz \) 3mhtL *k m^s 
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d©£#K El 2 6£Sj*UfeflE3fe©4teffiM& (l/2tU^h, 1 HHS) tm 

ftm.mfamz.m-tz> n2 1 2^o : r-^m^xci(Dmmmmmm\t. 27k¥ 

^^fgisic^^s^-^M-^x q ©mjE«j#£g#<ffiT"r<5 c h \z. &%mmmti<D 
;S mus*©*^* t> *±@n«N <s*B»«;&<b#iae>ft* upg, ei 

^hT3^-*^2 1 2©##«:, r < >ptz < T^ftfo c©&#>. mmmmzfrfr 

15 s^-^ff-^x p©«je«j#IS£#i« < &sci:K«fcSS8*«;*7©Jt;bn#fcov^ 

<n i nMBM<Dj&mm> 

20 35:43, ^ 1 ^S£iP^flS(c;43lr^X(d:x mjRMK®M&* 2 i£ £ JW RUSKS IE "T Z> 
hbt^^^. myites Ml 6 K^SftS «fc 3IIRmJE©^&£4 7k¥;£^E»! 

US 4 h«*£ sis ut* 

1 2^<D? : -*m^xp(Dmj±v}WMmz. (e^o m.m 

^]47k¥^SJ«FI4H$.fc?)9|p]J:*«o £©£#>. 0 2 6'fc:^3ft*(fc3fe©4« 



ru 



p 

.HO 

m 

O 
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mfcV}wmm.iz*Mtetj:<tez> 0 i$m.mffi.mzm-?%7 : -#U2 1 2 -\© 

izmi-&7 : -*m2 1 2^©7 ? -*{f-5§Xp©« J E«$i^{i. *7 (G£s) 

(2m-l) iiiftDs £fc N f*e^©W*#0J#faK»«&-rftfcf. m*¥^S 
l^mHifefet) (2m + 1 ) Ih]2:&So S & K N ^^WtifcJK-rs^-^Jfc 2 1 

#^^^^-\©^-^{t c l <Dmj±wwMm*m'j>'tz>(Dx. & b&mmmtift 

^ >^$r, i *(DMmm3 1 2 s^hr-t^ 1 7k¥-Mmnwi(D9tm# 4 =■ y>?h u*: 
tfx MiR*£E(i. ^©t^ffii 1 /2 iz&^xwim£tiz<DX, £©&*JWisi©$fc 

Hl^-f ^ UT^^^o -r^t>*>, ^^^©^-^Mf-SfX q Vl-DWXUL^ 

Ell 2, El 1 3 SfcttH 1 6 iztt Ls 1 *¥;fclE»lia©¥#© 1 /2 HtzttmmZ 
•M-T^^^o 3e>b, MiRfimfcEPin-f 3$l?m3o^T> l7K¥^S^P^ 1 H©^ 

<m2mmmm> 
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©©. m.mm.m^<D7 : -t>m x v> v>mmwmMmz~D^x\z.-m < te%ffim#$>i 

tzo ?z.x, &mfc&^<D? — #m^Xv <Dttwm&&.-&m, z-k.&Em 

^;W±. lfrB~4frSx 5^fg~8fTg, 9fT§~12=fr@, l - 9 7fT@~ 

2 0 (MTgh^o<fc? \Z 4*©^ac^3 1 2 tfljR$n« 4*¥jMJWIg|4 H^tz 

Mfei-zmmm^i nhj±. la i 7t^£ft£ ^i^yc lk©2 

^^fr@©^^^3 i 2^3iiR^n^) i*¥M»iiB 

^©MiRSffyu hi 7ti^$n*«fc5t, *«ff i©^^/f®3 i 2 tco^-tfi. 

»ff B©^3fii»3 1 2 Co^tli, 1 5681118 1 H© 

B&¥#jif!ii;:ffliQ;*ft*c: 

^f&i&ff-^ MX&Sft ^T^3o ffcfc-fe, ^E«Effi»M-^MX©|ftai/^ 
;H4s ftijaili-^ I NH#H WOWtoZmp. &$ftiEttfS-f MY&l/^;i/£|EUfc 
&©£&3-;£s illi^INH4«LI/^7:»4|^ £afifgifr{f -^M Y© 1/ ^ 
Ufc*©i:&*^K::}3^Ttt2! l HHJ&aS # 2 fSifij&JIg 

-c tzmmmm ^ m y * <t vflianw-s- i n h & u & «t -5 c & s s n fc ii« ± * 
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^ LPb#XI ! 7'f;t 2 5 0 \Z&tt 3 P WMf3 — V 2 5 0 6 (13 1 0 

§PWMf3-^2 5 0 6tt, fflS#^#Jfflra^PD y#H l/^;i/T?fcft«, &© 
«fcd&«JBEaiRM#*^^-r<5o "T&to^x PWMr3-^2 5 0 6lt lffl©Pg 
»f-* D n(3*@ UfeS-^t^ MiSlBiB^-^tftf^^fc £1**7^ Jem© 

^raresm^fcJt^-r **©*r?fcft«x ztnzMfBTznE.miRm^&. muz, 
soiX'^znzmvttm-mmz-b >y b tzmttzm Dss-r* a c> £/#-r&o & 

PWMt3-^2 5 0 6 B, ffilil^— ^ D n***7^^fc:ffi^-r S (00) t- 

&*U£s £ ftt if! ifc ft -5§mx ©a a u^;i/T?^£ft*ffi£fcfci:£ttM©ffii£fc&3 <fc 

ifeSJPa. ^2^J(6^^{3 43(ti)X K^-f^2 5 0 <k oT#t*& StlS?*-* ft ^§© 
■5 <fc 3 &fc©i:ft3o -Tfttot). ^M^tc::l3tt*S^*E#*SfTB©j££«l3 

1 2 -eiz'&^mmzwimt! ^tnzm<nmnE(D^.^u3 1 2-e(±Hfj^m^t 

frzj : —9m^xp<Dnmv}mm8.£s itm.m&mzfrfr&T-zm ^x q©«EE 
«]#^si:^o^-cEi i 9 ur^i^-r-So c©ia^^$ti-5 <fc ^ tc, *mm 
mmnz&^x. fflfrm^mmm^PD y #h u^jiX'&zmmx&T-zm ^x p 
©ttJEtsugjggfctx *7 (£&) m.^£tzit*> (n&) ^©BijfcjFBi^fafcai 
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t!)5|l|tft5o 

i 2 ^©^-*{t -^x p©*jEtiD«jg&fcJu #7 (efi) 

fc{**> (Mfi) a^©®f?t#?'J73ft KlSiiK-r n«s m>ik¥;MJWHmHi&fc D 
(m+1) HiD&Dx SB 1 |gJfiJI$JI8ti3H-ajt6»^ (Ell it«LTffi«<* 

ffi«is*:*Hb % m s c t a* RTtg ^ & * o 

*m7lc¥*S«BISIK:^!^Ufc«-&s m7jc¥^*^F^m H & 0 (3m-l)|i:* 

»oTtts ^««t:m^&ss&iK©tit#*^"rft«j£ o 3©r-s 

it^olt5^7 (fife) ^^Sfe{i^-> (Ifi) il^ffillii^©^-*{f -*tX pffl 

*jee-hj#££*<kt*-3©-Cx £ & ^fi^»*^*ia*c h#qrf£i:&3o 

<fS3HJ6^flS> 

t*Cx **W©^3HJfi^JI8^«5^^ig»^oi>TKW : r*3& s x ^©Hff{3, H 

w^*fT$»^©-*8tofciEi&;£i*Kov--riBi«-r.6. rasm**©***^ «£E 
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EI2 0 (a) £5*3*1* iift»ilig©»fr D Kijftff fl^£ BJip-f *^ 

^fr8>&£3F&iH$fe ts mm (b) t^$na«k-5£, £iR»iH©*&tf>K:j&*r«ffi 

Piil^^*ff d»-&£t±x — *ftttJtcttEI2 0 (a) K^3ns£^&iB$£* s )a^£> 

©Mi 1 6#^:7 (66) ^Sfctetfi/ (Hfi) ^SEBJK:** 
IfoiTZT-Zm^rX p MtsitSflJEIiO^ISfifi, ^iRmJE©^^Mfe^^^m7k¥ 
MF^mH (mli2W±0lK) Jf§ 1 *5 £ vm 2 HJfi^flgT? fi N m* 

¥j£2EJWIWmHfcfc D (2m-l) mSAKt^3i:t, 1 *¥i£* 

tfr b&#e>s &a i ?ij©is* i i 6 tf^mmm (Kfi) 3s**t?*<& i: *s 

^SftS«fc 5 £m;dc¥;£3lEJWIirimH*fc D (3m-l) [e]£:ft^T> 9^tS<^ 

a 7*-*mx q ©*jEi»#i^©fl£Ti:^ aa&msfflisu't us 5 c 

(3 ft * o 
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JR«JE# 1 *¥j££»!lfS©&¥JWIia 1/2 H EP in £tl £l£^glli££ 
C il U o 

HTg~4=fT@> 5*T@~8*Tg, 9*t§~ 1 2*rg, - n 1 97fTl~ 2 0 0fr 
Bfcl^S J;ot4*©^S^3 1 2 #aW*n« 4*¥*S«BI|4 HSC§fitS 

. ztzs f 3iiiicfeot, i NHii, m i 7 t^^ti^f 2mmm 

ntrnmiz^ ^D^ltYCLK©26©i)|||^t4J:i:*l:, ^^(ffg©^ 
^3 1 2 '#3JRSft* 1 7K¥«^©itu¥«i:&3fofco-?:s Hi/^J:ft5J; 

&mftB<D%.&WL3 1 2 t:ov>Tlix ^B£;££i$#>IiR£n3 1 Tk^^^^P^ 1 H 
©«*JWHtc:9iin$iXx £iiK:tt<«#fTB©;M*8 3 l 2£o^Tfcfc. ^KjM 

o ^ t i&m 2 mmnm t mmx* $> % . 
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^ l p c a^a&stu s^m. is 2HJEj&Sit*j»arem3- K^i/* 

F;i;^GCPLtf, X H?^^2 5 Ot^inPWMf 3-^2 5 0 6 (EI8# 
flfO C£t*&2nT v» -So £©-5*^ ^yfy^^LPca, 11 2 1 £5*3*15 <fc-5 

MYffliii/^i/*siits^^ ^>^Kai#£ft3&©£}ftmLfc$©-e&3o 

ffl©^;v^tfeD> 12 lC^^tiSioCv 1 *¥j££8!R3 1 H £#S!l Ufctu-^ 

aura • «^JWK©«»^*e>#-mr«^N +wress©i/^;ncj«5 tfcJWKoteB^^^ 
;u*&*n*nBB?u <* t>> as i * <tviB'2ii«te^Ji8 ti*s»s renin-- 

h*^;b^ G C P ^ |5j bsfeotfft § o tffflfgi^-K^j^GCPLti, ;£ 

j&.b fcjw raoffifi t ^ ^ * & * ti^e nia^u s -a- fc * © -e & & 0 

L"£\ u©<ko^7y^^;VXLP c. ^^^DifflPgliln— hvwi/;* g C p r 
&cfct>*£^IifflPgU|3- F/Wl/XG C P Lfffil^^fflut^ & 3 HJtJgJIgk:^ 
I^PWMfn-^ 2 5 0 6lt 2B#^$JW§ ^ P D y ifi H 
*5^T, &©<fc 5 &«JESIiR<§-^££/$ir3o -fftfr^ PWMf3-^2 5 0 6 

(4. ^ y^-wi/* l p c tmmizm&znz^ l p %m 1 #@ 

m l#g©7 75 1 ^;MLPASi^$tlt*f.i2Sl07y?-^ 
L P#£t36£ft3 £-e(DMm. |3SI07^;i;mlpW$ 

#?«jE*«^«BBatttii&-r'<s i *.¥j£&mt&tmm-tz-j3. i£2#g©^ 

LP^I&^ntfr^3#|©7 LP^|&^Jl5*f©»^^ 
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-efr. PWMr3-^2 5 0 6lt gP^-^^^J^ff P D y Ifi H b % 5 

sg2£. -5 l p©a£-£>±# t) tfc^-t. £MiMf ^MX©i£iiu©il3i 

PWMf3-^2 5 0 6li, &#^5*»JfflMPD y#H 

* hi raw (Kfi) a^£?i^-rs *©tf»n«s cinK:^-rs«jEa^« 

f-*Dnt:MtS*004-6T#?)tts IfSU ^SftlKiMf -^M X ©US u 

&3b\ PWMr3-y 2 5 0 6 ii. SBa-^ffilfflKt-f P D y ifi H U & 
^T*s PglH^-* D n#;f7 (fife) i^Cffi§t§ (00) T&ftfclU 

sit*-* d n#*> (M£0 ^Kffi^-ra (ii) -e&nyu &»tffii&te^Mx 
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mm, m 3nMBmiz&ttz>x y^im 5 0 ixm&ztiZT-fm^® 

5 3 <fc?&fc©£:&3o -r&fc>*^ 8S#^flJflUI-«tP D y#H WOlsX'&ZMmiZ 
MiRMfctt. 1 2 L & * 81 ISI £ Si fla & ft S j&*TSJE 

io mmmmzfrfr%T~*m^xci(Dn]±wwMig.x&^x, jfc&^vmm^ 

q 15 + 1 ) Elfc&o^ mililfi^JI8fcPI«K&So 
18 



fin 
13 



&tt%y : -*m^xp<Dmj±y}mMmiz, -ty (ee) ^£fcfi*> (life) m. 

|2 12AOr-^I^Xp©lfiEiafiglt m*¥;M»IIHImH&fc D (m + 
1 ) Bt^^o 

&-?Xs m.mmmizfrfr%T-*m^xq(Dmj£ j ®WMm<Do-t>, ca^) ^ 
25 > cues) ©sim-NO^-^ff ^-x p©«ffia««aek:o^ttt % ^2 

W±ittWUfclBlx SS2 43«fcVSB3HJfiJKJISK:J:n«s El 5 K^Sft* J; 5 &8B 
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1/2 Hh. l2k¥^*^F^©o*>©HU^^P^ l/2H£:£*ti:L-t^-S£#>> 

-^PDxSPWMf 3-^2 5 0 etffii&btl^c^ Z\tl% s TFuzmw® 
ffi 2 5 0 2 i:^LT, ^^5*— ^ t^Jfef SPggSi^— ^ D n©»tB7' FMRa 

£5>ts ±i6bfe^llBBJI8K:»otf±x aa^i: LTi8H§ Lfctf, S#tS!-S>¥?i 
fc 2p £ J&J* U fc !K SH)l4SijlMbfc!)bt, *t|SjS*£3 0 0 

3 HifR«ffi 2 3 4 ❖fiSsTffit £^#>T » < Mf& L fc t) . IS 

d ir 3 ^ -rnfiji ^ t-rs»-&t»4 N ttftsig 3 o o« 

9tbt*^^. ■ fc&S&KiR (^K m (G), B (it) ©&feH*t*&£ 

-fi. MllZjS^X, TFD2 2 0tefc^-*$i2 1 2 <DMizmm$ti, &hji 1 
1 8Mi3 1 2®il:gi^tlt^5!!) ! ^ ZtitteMlZ^ TFD 2 2 0 i s ^S 

^3 1 2cdm\z^ tin 1 8#^-*^2 1 2(Dmiz^ti?timm$nz>mmx' 
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±3ffibfe*S^^;i/ 1 0 0 Kfctt* T FD 2 2 0li, * ^ y^>^iJt^© 
— 09 T* * t> . ffe 13 x Z n O ( M it ffi $S ) A 'J * * ❖ h MSI ( Metal Semi- 
Insulator) &££/B^fcf^-e\ £ 2 oaii^&^isjys^sfcttae^jgf 

5 «gUfc*©ftif©nJ|8^3B* : F3&«3ifflRr^*e* ^ TFT (Thin Film 

Transistor : MM h ? > X # ) h SSIi^S h ^ > ^ * * & £© = SS 

0 0 Kl:r-#$5 2 1 2 £&tt;£2ti» 3 1 2 © — # tz (tt* « & < x MJ5*$iM£KX 
|2 ±iELfcSU6JgSB"??t±x ftatbtTNSSffl^fetf, BTN (Bi- 



!<=> 



□ 15 stable Twisted Nematic) M • ^MMm & £© * ^ U £ § M^fem^. Mfr 
3^**4 (y^h) £-£©#^IB#J©?&fl (**h) C^lt, 
SffiMWiPB#t{iM^^^>b s l^^«^^L-CSifi^[pI^iH?ilt--5-^s *JEffl*aB# 

7k¥^|qJfcIB^iJ-r^-^. «JBEEPJ!jnB$^{i^^^^* s i5S^(3^L-CSie^fql^iB 
#J-T3. fc^-5¥fT (zk¥) BBlrO ( * ^ T * IB fa ) OlIHt*!^. £© 

25 
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t* & S o 

<« : F*»> 

<^©i : jvm^ y a — * > 

±5ffibfc^fS.»&> ;n©^- v^-;i/3 > tfa. — * ©a** lasted 

#*#En?&3. hk^Tx n > tro. — * i looit h* i i o 2 %mx. 

<^© 2 : g!^sfs> 

i^t, ±x£L£^^g£x si^«ecD^^gptaffl ufe«iK:ov>TittBii-rso 
■B2 9ii, ifflMii©i^&^tmt$§. h^^vaTs m^mm 1 2 0 

0 14, «jR©Sif^*^ > 1 2 0 2 ©I**, §f£n 1 2 0 4, j&SSP 1 2 0 6 til* 

l o 0 SffrA S^ct-SSo d©*ffiy«^;i/ 1 0 0 ii, * 

ir*&gfctt#©«&&^jj<-ra. cnciDs ^*.^ttNf(:^i>ti*git?ii^ 

£©*Ha<*;h 0 0 ©»HK:*k £lfgtt£ift#>3fc#>©^y *^>r h #tg 
<^e©3 : 4 

li$bf;^$i^7 7* ^^'klffll^fe'ir-Y )\/ Z> 3~ )]/ ~t) ^ ^ IZ ~D ~C 

*»«Sfc©£*8£o^T*1BSWfc:**-r*©T!fc3o 

1 3 0 0li> tf^03tt§CCD (Charge Coupled Device) 

7 1 3 0 0 cfctt*^— * 1 3 0 2 ©w®£«\ ±i$Ufc$tH;s 
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rv>So zcDtztb, $fcH/t*;i/ 1 0 o {is »?ft^^tS77^ LT$&Bfc 

?Z>o £fzs T-Ts 1 3 0 2 ©iluM (EI 3 0 \Z. *S ^ T lilMi ) £fcj\ #3* U > 
X^>CCD4ii:&^eS3fci->)' M 3 0 4 aw* & n-o>a. 

> 1 3 0 6 ££P TfS -tffllS^fcEttS C CD©JS«M-5#* @S§S^ 1 
3 0 8 ©/ ^ U (3^^ • £ ft -5 o :®rr;^^^*^7l3 0,0 

^fcoTfi, /r-7l 3 0 2©«[;, tr^a-te^a^iB^ 1 3 1 2 fc, 5 s -* SI 
fffflCDAtil^^^ 13 14 fit 1^3. Hl3^^ftSct9^s HU 

10 ^©tr^ff-^ tH^SsiS^ 1312 iCiir^tr:^ 1 3 2 0^, £fcs &#©^- 

D 

»fl ^iHSfflOAta^SB^ 13 14 > t? j. — * 1 3 3 OtiK ^ft^?ft 

*fl 

sn utfett^KfcMiftfs f nit-^ i 3 2 0 *. ^-vt;i/3>t:a-^ i 
GO 

W 3 3 0C{ii^^Jl§«i:«i:oT^§o 

Q 15 I^USi: Itli, H28(5^-V^3>Ka-^«, El 2 9 ©gf^S 

25 S^£{£< Wx.3CIh#qJt&hft3o 
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i * 0 i 1 

^^©^^(3^^t-^iimta^-r-<^rt^{3^b-t^*T«JE*EP*Pb. ^ 
BU 13 «f ^ © 5= — # U W fl> © 7 s — * ifcg C *f L X { ± . 

mzmfevfe&mftmwiisxmiRztizfflmiz, #j£*tsje£, a bj 
fcm\sxm&T%ztzftmt?zm^mm<Dmmji$ko 

&mvrz&*m!&izxmmmm&m&mft&&mizwiia\s. 
&© 1 *©«*a&ji#!ir3 h &x 1 Tk^-Tk&mm* {.tzm^mmizxm 
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ztzftmt-rzmxm 1 izmmcDm^mwammftmo 
h -e « ^ m jbe & ep in -r z> - ft ^ 

mm^Fsmzmmt-fz jemm ms. & & z>* nmm ms. ?> & a ft * . ^ © * na 

figure s c i: -rzmMm 4 i3*©^^^B©K»*^. 
mmmm.(D^U(Do ^>m^<D^u^, mhb^^©^-^^©^^»#^©^— 
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i #©;««£ i *¥^SE»iH^ta^bT> %m i Tk^-TE&mm* 2&m l£ 

#aiR*EE&. ituaBf ^tf^SiPii Ut 1 W±©SiS;£2E»Jlia«k:ffi^£*E It 

-s ;££8MEi& hiss t . 
v>£B&PI--8Ill8BJfln-r*— ^ 

Hfe b X 3 t 5 - * ffifEBblol 8& i: * JUi -T -S d £: * ¥fWi h 1" * ^CT&S©BS(r 

m^fz'&¥MffiizxmnmB*%MMfcfe&mzmnis, 

t5 di:*«fafcf «M*^6lcgB*©^w*B©KttiaBS. 
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m &miR «je & m w& *m m k w #n 2 n a ^ & ^ 

tuSBa^fBJEEj&SBuSBtu^JWKI^HJira^ tiZ> k. 

ti^^*£E*fflint-*ci a*«fat-rsa»*3S7 taB«©ma^e©iK»iii&. 

9 . BIT 83 HI &fc^ 

BU IB 5 s — * ^ © * {3 *f L X s 

mm 4> ism tt^ iemj *£E*5 <t vnmm mm * e> & * ft * s * © + ih 

6 £SBttCD^CT&B<2)IEIblI|%. 

10. m&m&mm&& &vnmwm& frb&zm^<Dm&E.mmmte. 

1 1. ; mm©^S/^i:mi!(©7 ? -^^i:©^^M(3M^b-CIS^e>tife®^SlEi& 
tiffB«»©«Ei«©5 tfiHB«^©^-^i^©d ^!Hf^©^- 
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ffi IB !ft M © 7 s — * U \z M U T (i s 

iiuSB^©;£«©5 1 #©;«i&g£iiirc-r£ U^Il^t^^T, ^ 
iz bs is] EPAn-r 3 

bu IB # 5t © 7 s — * ttl W ^ © 5* — * ^ £ M U T fi „ 

r m u r & £ -r * ^ - # sugar m ss t. & mm *- § - 1 & t -r & *i ^ « 

^Jfi 1 1 £8B«©^«SBo 

14. BulB-^^S^'f 2/ ^->^^^{i, HffSBjtaEilSSfcttMiBy-^iBo^-rn- 



49 

3 



i 5 . mxm i i urn i 4©^f;tx5&»c§3*©^8»£fii;i<&£ % 



1=4 

m 
m 



13 
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S W » 

10 jR«jE©^ttSfe©^^t3^is-r^, 2 ^©Tk^^JWH^^ffitt-Mfg-r*. 



